Uptake, intracellular distribution, and novel binding proteins of immunostimulatory CpG oligodeoxynucleotides in microglial cells.
Microglial cells are central components of the innate immune system of the brain and contribute to inflammatory and degenerative processes. DNA with unmethylated CpG dinucleotides is a potent stimulant of microglial cells. We have analyzed uptake, intracellular distribution, and cellular binding proteins of CpG oligdeoxynucleotides (ODNs) by the microglial cell line N9. The uptake of CpG-ODN is concentration-, time-, and temperature-dependent, but, interestingly, independent of the CpG dinucleotides. After internalisation, CpG-ODN localized to the cytoplasm and showed a typical speckled distribution pattern. We further purified the cellular binding proteins of CpG-ODN and identified several binding proteins by tryptic digestion and mass spectrometry. Most of the CpG-ODN binding proteins are RNA processing enzymes, which are important for RNA splicing, export, and stability. Further, we identified a protein, pigpen, which has not been observed in microglial cells, so far. These proteins apparently bind CpG-ODN with low selectivity, as binding is independent of CpG dinucleotides. Interference of immunostimulatory and therapeutic oligonucleotides with proteins and enzymes of RNA transport and processing has not been described so far and might affect the physiological functions of these proteins and also might influence cellular localization of therapeutic ODN. These findings are helpful in understanding the cellular fate of ODN and the nonsequence-specific effects of ODN and for rational design and evaluation of ODN-based therapeutic strategies.